Introduction
Monitoring the treatment of hypertension is conventionally by means of periodic measurements of blood pressure (BP) in the doctor's surgery. There is however evidence that such measurements do not always give a true reflection of the subject's mean level of BP, and in particular, that clinic readings are often higher than readings taken in the subject's homeFthe so-called 'white coat hypertension.' 1 Ambulatory measurement of BP (ABP), using a machine worn by the subject during day-to-day activity and during sleep, allows calculation of the mean level of BP during recording (typically over 12 or 24 h). Such ambulatory measurements are thought to be more closely correlated with long-term morbidity from hypertension than are clinic measurements. Such machines are, however, costlyF typically d3000 or so.
It has been claimed that intermittent measurements of BP at home using conventional devices are more closely correlated with ambulatory measurements than with clinic measurements, and are therefore an acceptable alternative. These devices require a certain level of skill on the part of the subject. The recent introduction of simple, low cost, automated devices to measure BP in the home permits home monitoring without the need for skill in the use of a conventional sphygmomanometer and may therefore permit easier and more effective monitoring of subjects' home BP (HBP) levels. A recent review has presented evidence that such HBP measurements are a satisfactory way to identify spurious or 'white coat' hypertension and to avoid overtreatment of hypertension. 2 Moreover, HBP measurements are more or less equivalent to ABP levels and may be expected to be more closely correlated with long-term morbidity. However, this review found little evidence concerning the attitudes and experiences of subjects themselves. If home measurement of BP is to be a part of the management of hypertension, then subjects need to accept and trust the technique, and be willing to take the necessary measurements.
Self-management, analogous to the self-management of diabetes using home blood glucose measurements, 3 may be a realistic possibility using HBP measurements. It is possible that such self-management would increase participants' level of interest and motivation in the management of their condition and result in more effective control of their BP. Previous studies have used cross-sectional methods to examine the diagnosis, and cohort methods to examine the prognosis, of hypertension. One small RCT 4 compared usual office-based management with patient-directed management using home measurements. This trial found that self-care resulted in a limited improvement in levels of BP control and that patient directed management 'may be feasible' in hypertension. The aim of the study is therefore to discover what patients thought about the technique itselfFthat is, their experience of measuring their own BP, at home.
Methods
The study seeks to understand the experiences of those who have used home BP measurement as a part of the management of their hypertension. This addresses feelings and opinions, which is the province of qualitative researchFusing non-numerical methods to describe and interpret an event or phenomenon. 5 None of the existing literature about HBP measurement has used a qualitative methodology for the main study. This study uses the methodology of phenomenology to study the experiences of a number of subjects, in relation to a particular event or phenomenon. The aim is to understand the essence and meaning of a phenomenon in terms of the subjects' attitudes, experiences, reactions and preferences. Defining the phenomenon may in turn lead to hypotheses about the nature of the experienceF'grounded theory.' 5 It is unlikely that the true role of HBP in the management of hypertension will be clear until the participants' ideas, concerns and expectations are clarified. There is growing recognition that patients' adherence to management plans ('compliance') is greater when their own views and beliefs are taken into account (see for example Chapman et al 6 or McInnes.) 7 HBP has been used in the general practice of one of the authors for 4 years in the management of hypertension. From a total practice population of 9500, 1091 are diagnosed as hypertensive, and at least 200 have undergone HBP measurement to check for white coat hypertension in both newly diagnosed and in poorly controlled hypertension.
Approval from the Northampton Medical Research Ethics Committee was obtained in August 2000.
Participants were identified from the practice computer records (Egton Medical Information Systems, EMIS), selecting individuals who were registered with the practice, aged over 30 years, had a diagnosis of hypertension, and had carried out HBP measurement in the past. A computer-generated random sample of this group was invited to take part in the study. The study sample should therefore be representative of the practice hypertensive population in terms of age and sex, as well as having experience of home BP measurement. Prospective subjects were invited to participate by post. Each subject was invited to choose where the interview took place: either in their own home or in a nonclinical room at the GP surgery. Signed consent to participate was obtained immediately before the interview.
Interviews were carried out by one or the other of the authors, using the same framework (see Appendix A) for areas of questioning. During interviews, subjects were invited to relate their experiences with as little interruption as possible. It was considered that there might be potential for bias if a subject were interviewed by their own GP. As a result, the researchers did not carry out interviews with their own patients. Interviews were tape recorded (using two separate machines, to provide a back-up copy in case of mechanical problems) and transcribed by an experienced medical secretary. Transcripts were then checked by the interviewer for accuracy. Each interviewer made field notes during the interviews to supplement the transcribed recordings.
Sharing data analysis
The study data, comprising the interview transcripts together with the interviewer's field notes, were discussed and analysed by the authors together. This is an attempt to increase the reliability of the data interpretation, by avoiding individual researchers' preconceptions influencing the analysis. 
Results

Sample
A total of 17 potential participants were identified from practice records and approached, and 13 agreed to be interviewed. Of the other four, one had moved away, one was out of the country during the study, one could not be contacted and one declined to be interviewed. Table 1 shows the demographic details of the study group.
Themes and meaning units
The following meaning units have emerged from analysis of the data, listed in order of their frequency of being mentioned:
* Knowledge and understanding of high BP (51 statements). A few were able to state their own most recent BP level.
'I think the last time it was taken a couple of weeks ago it was about 172yovery86 or something like that.' (Participant E)
A number mentioned the possibility of dangers from having high BP.
'I don't want to end up having a stroke.' (Participant F)
Two indicated an awareness of a progressive risk with increasing BP levels: 'yit's high but I don't think it's that dangerous.' (Participant A)'when it was averaged it was just slightly up but not dangerously or too highFit was just on the high side of normal.' (Participant J) Several were aware that high BP may have no symptoms:
'You can have it reasonably bad and you don't feel particularly ill, so you've got a major problem.' (Participant I)
Other statements raised individual concerns:
'ysay I don't know if it causes headachesFit could be one of two thingsFwhether it was hormone replacement therapy or the blood pressure I haven't had a bad headache sincey.' (Participant B)'I think I probably wanted there to be a reason.' (for her BP being up) (Participant J)'yyou can't lie because then it's your health so you have to do.' (be honest with the results) (Participant L) Hyp=years since first diagnosis of hypertension; Home=number of separate occasions (7 days each occasion) on which home BP has been measured. Patients with their own machines vary in their usage.
BP readings
Variability in readings was a frequent observation:
'I could do it one minute and then five minutes later it would be completely different.' (Participant H) Some found that results were unexpected for the circumstances:
'I mean I remember taking my blood pressure and it reading very high and I thought gosh I feel really great at the moment.' (Participant M) Several subjects noted that results at home were lower than at the surgery 'it only seems to go up like when I go to the doctors.' (Participant D) while sometimes it was the same:
'Noydidn't vary much (between surgery and home). Very, very similar. So can't say it's the white coat thing.' (Participant B)
Nevertheless, the readings were generally trusted to be accurate, ' Because I trust the machine, I mean I don't think the machine is any less reliable than the doctors.' Mostly it was understood that it was the mean of the home readings on which treatment was planned, but this was not always accepted: ' The thing that got me was how he worked out over the fortnight the average. Then went on that. I'm not a doctor so I wasn't going to argue with him. It just seems thatyyou'reyifyif its going to fluctuate like thatyits the high point that's the worry isn't it?' (Participant M)
Machine and technique of measurement
Participants found the home monitors very easy to use, and quickly got used to the technique: ' The directions/instructions were very clear on the box.' (Participant F)'It wasn't difficult at all. I think I pushed it up for the first two or three days cause I kept thinking Oh I won't get this rightFI'm going to mess the machine up.' (Participant J)
A few would have liked more instruction before use, and felt uncertain whether they were using the machine correctly:
'it gives you directions to keeping the arm level which is if umFand I mean it all depends how important it is and that I don't knowFif somebody sort of took their BP with their arm lowered would it them give a completely false reading and the whole thing be no goodFI don't knowFthat's the only other thought I had about it.' (Participant A) Likewise, most participants felt confident in the reliability of the results, as stated above:
'Well I was assured when I collected it that it was a reliable machineFthe best you could get. The machine tells you if it's not functioning properly.' (Participant F) One felt apprehensive at being asked to take two measurements each day:
Overall, a number spoke rather affectionately of the monitoring machines, and evidently had enjoyed using them:
'I thought it was a lovely little machine quite honestly.' (Participant J)
Lifestyle factors
Most participants recognised the importance of their own habits. Smoking, diet, exercise, stress and alcohol were all mentioned. Sometimes this was in a theoretical way, and sometimes as an observation based on their own readings:
'Well I just feelFbecause I don't smoke, I don't drink a lot, reasonably active, so I do look at it some sometimes and think wellFwithout any sort of medication there isn't much more I can do. Do a bit of walking, bit of cycling, down the gym occasionally, bit of swimming but there's not much more you know.' (Participant I) Acceptability and convenience Most participants found the technique both acceptable and convenient. Several expressed willingness to use the home monitor again, and even a desire to have their own:
'it is easier for me to monitor things at home than to come in once a day say for three months to have it done. You know and of course if everyone did that it could cause blockage here in the surgery.' (Participant K)'I quite like the idea because at least then I could see on a daily basis whether it was going up or down or not. So I even thought about buying one myself.' (Participant E) One, however, was much less comfortable:
'That just put at the reception desk for people to collect that machine cause I was very sort of tense about thingsyvery very tense with it.
if it had it explained to me from my doctor I wouldn't have to ask my friend why because they probably would have given a reason from the beginning whyyI don't feel comfortable with the machine.' (Participant L)
A participant who also has diabetes compared the home monitoring of the two conditions, and found the measurement of BP easier:
'the monitoring of BP seemed less hassle actually. UmFsimply because yhavingy toyunscrew caps. IdeallyyI didn't always do it but ideally test the strips and so forth er with a machineyreplacing the needleythey all seem very fiddly, whereas the BP monitoring was basically very very straight forward.' (Participant G)
Actions arising from the process of measurement Most had been to see the doctor or nurse after taking home measurements, and had discussed the results, and what action was necessary, at that time: A few expressed a willingness to alter medication on the basis of their own readings:
'doing it myself even though that's highFyehFyeh I wouldn't mind. I think if you've got the confidenceFand you should have these days shouldn't youFin the machine that's doing itFthen I'm happy and it seems to be OK so, and I wouldn't mind doing it at allyno.' (Participant I) while one felt that this would definitely be unwise:
'I would never entertain adjusting what I call standard drugs without a word with the doctor because that would be rather stupid I think. No I wouldn't do thatywell I wouldn't like to do that unless someone said it's OK if you just take another one for a couple of days and drop it off again. But I wouldn'tF well I think it's wrong anyway to do it yourself.' (Participant A) Subject and personality Family history was recognised as an important risk factor by a number of participants:
'It does run in the family. My father's dead now but he had it and my motheryshe's still alive she has it as welly. Dad had a heart attack when he was in the 60s.' (Participant E)
A number recognised that their own personality was an important factor in their hypertension:
'yI do get worried about going to the doctory if I know I've got to go back I just don't sleep the night beforeFcan't sleepFthe worry.' (Participant F) So this individual preferred home measurement:
'To me it does yes. I think as long as the person is sensible and can read the recorder properly I think it's adequate.' (Participant F) Another felt that the doctor's measurement was more valid than her own:
'I would still believe you (her doctor) at the end of the day because I would still have more faith in you doing it than me doing it. (Q: Do you think you would get to a stage where you were as competent as I am to do it?) I think it would take a long while because I think at the end of the day you put your trust in your doctor not in yourself. Or I do personally anyway, perhaps I shouldn'tFI don't know. But I do.' (Participant H) This participant, and others, also recognised that certain personalities might be worried by the process:
'I mean if you get a bit of a neurotic person you could end up with them up here every 5 minutes couldn't you once they took the reading.' (Participant H)
Initial diagnosis of hypertension A number of participants recalled the initial diagnosis. Two were diagnosed fortuitously through working in a doctor's surgery:
'By chance really, because I work at a doctors surgery and their machine wasn't working very well. So I was the umytester for the machine which they had had repaired. She said 'it's very up' soyso sort of checked for the next few daysyweeks, whatever, and it didn't come down much, it varied so um with that I went to the doctor.' (Participant B)
Others were diagnosed by chance measurement:
'I had major surgery last year, gynae surgeryyand it was very high when I reported to the hospitaly.' (Participant C) 'Well I wasn't aware of it until I went at Christmas time with bronchitis and I think it was Dr L who took it.' (Participant F) Several recalled home measurements being used to check the diagnosis:
'on a subsequent visit to Dr W he suggested I had a home machine and then on my return he said he thinks it's white coat syndromey.' (Participant F) One decided for himself to use a home monitor after a chance high reading:
'I've been down once and it was high so I bought a meter and started taking it a few times myself just to keep a check on it really.' (Participant I) Two participants were unsure whether they had hypertension or not:
'As far as I know I haven't got it any more. I did have it when I came at 6 months for the HRT.' (Participant H)
Avoidance of medication
Those who mentioned drug treatment were hoping to minimise medication usage:
'If it helps to reduce medication then that's a useful factor.' (Participant K) or were anxious about the possibility of changing medication:
'he did at that time sort of hintythat he might change themyhe said come and see me after thaty (home measurements) and then he decided that it wasn't that high. I was saved; I've just got this thing about having to have a different tablet.' (Participant J)
Avoiding bothering the doctor Three participants mentioned that home measurements might result in seeing the doctor less often. One recognised the possibility of benefit in this:
'even though it's the doctors job because of course, and different things in the medical centres I would have thought maybe just saving time for more serious things and other people.' (Participant L) One felt this was economic reality: 'in this day and age when money's always tight everywhere you knowFI would be happy just to go and ring to here and say I think I need an appointment quite quickly.' (in the event of readings being high), (Participant I) Another felt that seeing the doctor was a back-up in case of high readings:
'Well I assume I would be told if it was above certain figures then I should see the doctor.' (Participant J)
Being trusted
One participant felt surprised at being trusted to borrow equipment: 'I think um I was surprised that the machine was loaned to begin with because I thought if somebody takes it and they never bring it backFbut no I thought it was a good idea.' (Participant A)
Political aspects
The same person would not consider buying a machine for herself: 'Principle. Full National Health Stamp for 40 odd years ..it's pretty galling when you think about it.' (Participant A)
Discussion
Participants in this study have described a wide range of ideas and beliefs about their BP and its treatment. It is very clear from the interview data that patients have their own ideas, and spend a lot more time thinking about their BP than is apparent in the average 10-min consultation in general practice. The diagnosis of hypertension is not always clearcut, and the distinction between normal, borderline and raised can often be blurred. Some participants were unsure of the normal or acceptable levels. Subjects are not always clear in their own minds whether they truly have hypertension or not, particularly those whose BP is borderline and at times within the normal range. Perhaps their medical attendants are similarly uncertain: there are a variety of thresholds for diagnosing hypertension, and standards have changed over recent years, particularly over thresholds for treatment in older subjects.
However, most participants were clear about both having high BP and the need to take this seriously. They recognised the possibility of important and serious consequences of high BP. Most welcomed being asked to carry out home measurements. This was variously seen as being more convenient, more representative and involving the patients more in their own treatment. Home measurement was used either to confirm an initial diagnosis of hypertension, or to assess whether treatment was adequate, while using a greater number of readings. Some were aware that measurements in the surgery were usually higher than at home, and in that case treatment was tailored to the home readings rather than the surgery ones. This was only sometimes seen as being related to anxiety.
There were few reported difficulties with the technique of measurement. Most received little or no instruction, and just read the written instructions supplied with the monitor. One felt that this was not good enough, and that clearer instruction was necessary. One found that fitting the cuff around her arm with the velcro fastening was difficult, and one was concerned to get the arm position correct. However, most participants were happy that the machine was easy to use and reliable. Several had wondered about buying their own machine and three had done so.
These findings are consistent with those of Aylett, 11 who found in a trial of 660 patients that the technique was both 'feasible (and) acceptable.' A number of participants recognised that being asked to record their own BP might increase the level of worry in those of a nervous disposition, while denying that they themselves were more worried as a result. It appears that the fear of increasing anxiety levels may be greater than the real likelihood of this happening. Some welcomed the increased involvement in their own management: these were the same participants who knew their own BP level, and what it ought to be; they appeared to be more motivated to be involved in the treatment as well as more knowledgeable. Others, however, took the view that management should be the doctor's role. This latter group included those who expressed concerns about the technique, and those who were less willing to consider adjusting drug therapy for themselves.
These two groups hold opposing sets of opinions and appear to represent the ends of a spectrum of opinions. Other participants show less clearcut views and a range of levels of interest, knowledge and motivation, perhaps indicating a greater degree of pragmatism. These observations are consistent with previous theories and observations relating to the 'locus of control.' This concept originates in social learning theory and describes individuals as either 'internal controllers' or 'external controllers' (see for example Wallston and Wallston 12 or Minkler 13 ). The locus of control describes the extent to which individuals believe that they are capable of influencing their own health, so that internal controllers assume control over their own health while external controllers allow others to control it for them. There is some evidence that such control beliefs are linked to medical consulting behaviour, and use of health services generally.
14 While some writers regard this as an either/or attribute, others 13 describe a spectrum of beliefs.
In this study, the 'internal controllers' are those who demonstrate knowledge and understanding, welcome their own involvement in the management of their hypertension and express willingness to take decisions for themselves. The 'external controllers' are those who express uncertainty over the technique and are uncomfortable with both the idea and the reality of self-monitoring, and who prefer decisions to be taken on their behalf. Little has been written about self-management in hypertension. Zarnke 4 conducted a small randomised trial in 31 subjects, who were randomised to either usual care or to a protocol of drug dose adjustment according to home BP levels. After 2 months follow-up, mean BP levels in the intervention group were 3 mmHg lower than in the usual care group. He concluded that protocol-guided self-management may lead to better BP control.
There is a limited amount of evidence regarding self-management in diabetes mellitus. A variety of interventions aimed at promoting self-management have been shown to lead to improved glycaemic control, weight loss and lower BP, but generally the effects are small 15 and there is no evidence of longterm benefits. Another review of RCTs of selfmonitoring in diabetes 16 showed no improvements in blood glucose levels in those who self monitor. If self-management is to be of use in hypertension, there may therefore be a need both to promote selfmonitoring and then also further steps to encourage individuals to use the results of that monitoring to improve the control of their condition. In a trial of an educational 'chronic disease self-management programme' aimed at a group of 952 subjects with a variety of chronic diseases, Lorig et al 17 showed that their intervention improved health behaviours and health status, and reduced hospitalisations, during 6 months of follow-up. Again, long-term benefits are unknown.
In conclusion, this study has identified aspects of patients' beliefs and behaviours in relation to home BP measurement. It has found a willingness among patients to accept responsibility for the management of their hypertension. In particular, a range of knowledge and understanding about hypertension was evident. Those participants who demonstrated knowledge and understanding of hypertension tended to welcome their own involvement in the management of their hypertension, and expressed a willingness to take decisions for themselves. Those who demonstrated less knowledge also expressed uncertainty over the technique and were uncomfortable with both the idea and the reality of selfmonitoring. These participants tended to prefer decisions to be taken on their behalf. There appears to be considerable potential for sharing management decisions in hypertension with patients themselves, particularly in the former type of individuals. Recognition of an individual's preferred level of involvement should result in appropriate sharing of knowledge and of management decisions with each individual. This in turn may lead to greater compliance with treatment. There is also the possibility that interventions might be capable of changing an individual's preferred level of involvement and increase the overall rate of shared management.
Some participants requested clearer instructions about the actual technique, including which arm to use, posture, frequency of readings and timing. Most noticed that the readings were highly variable, and often unrelated to circumstances. In some cases, there was a consistently lower BP level at homeFthe white coat effect. Both observations caused some concern, and prior information that this might be expected could lessen that concern. Most found it helpful to understand that the readings were averaged before any conclusion drawn or treatment planned. Again prior knowledge would help understanding. Some had a good idea of their target BP level but most only a vague idea or none at all. Clearer knowledge of the acceptable BP level would aid their own interpretation of their results. When medication for high BP was mentioned, there was a desire to minimise or avoid its use. As home measurement may lead to reductions in medication, this is another advantage of home measurement. The proforma used in the practice to record the results of HBP measurements has been changed to include these suggestions (see Appendix B).
Further study of the phenomenon of home BP measurement should lead to refinement of the description yielded by this study. It would be helpful to find ways to identify each individual's preferred level of knowledge and involvement. While in this study the level of knowledge appears to predict the wish for greater involvement in management, this is likely to be because those with such a wish will have sought out more knowledge. Identifying an individual patient's preferences should allow the offer of an appropriate amount of knowledge as well as an appropriate degree of involvement. There may be a relation between an individual's degree of involvement in management and their attainment of target BP levels. It is not clear whether an individual's preferences might be flexible, and capable of being altered. Further studies might determine whether interventions are capable of changing the extent of an individual's level of participation in their management.
